PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06233141 A 



(43) Date of publication of application: 19.08.94 



(51) mt. ci H04N 1/413 
B41J 2/485 
B41J 5/30 
G06F 15/66 
H04N 1/21 
H04N 1/411 




(21) Application number: 05220287 


(71) Applicant: 


HEWLETT PACKARD CO <HP> 


(22) Date of filing: 03.09.93 


(72) Inventor: 


CAMPBELL RUSS 






ZIMMERMAN GARY 


(30) Priority: 03.0932 US 92 940111 




BERGE THOMAS G 






NELSON TERRY M 



(54) ADAPTIVE DATA COMPRESSING METHOD FOR on-board memory having a limited capacity can be 
MINIMIZING MEMORY utilized efficiently. 

(57) Abstract: COPYRIGHT: (C)1994,JPO 



PURPOSE: To obtain an adaptive page printer, according 
to the characteristics of received data by setting a 
plurality of different data compressing procedures and 
generating compressed data to each section of an input 
data flow by using such a compressing procedure that 
can decide the compressing level of a threshold. 

CONSTITUTION: A page printer 10 derives raster graphic 
data by processing image data received from a host 
processor through an I/O module 16, stores the graphic 
data in a RAM 20, generates subordinate images, and 
links the subordinate images with an intermediate page 
body 30. In this case, the memory capacity of the RAM 20 
is made smaller than the capacity of one page, so as to 
reduce the cost. The intermediate page body 30 divides a 
single page into a plurality of strips containing 
instruction packets and the conversion of the raster 
graphic data into the intermediate body 30 is performed 
by performing data compression, by selecting a plurality 
of compressing procedures held in a ROM 22 according 
to the examined results of variables. Therefore, an 
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(54) imm&Wi U<7)fi/MhofctoG5iBJESl7*--^ffiB^ 



(57) [Bft] 

«H34 l 36 i 38*«f#r5ft(Itaiffl>t , J22i*WU. ^"CO-S^ 
S<D*££«£ L (78). AzfrDRD&SittCffl 1 <Dr -flEHi 

*«OEur (78)Hffl*a^-5Sc-5i^- w«sn 
7r z^tsir- zEMyfmzm??** 




"*>K*L SWTS 



7^ 




1 

<DJ*VX^-X&^V%Xhfttc7>#M>Tt>izZs< 

fyf BA;>3 r ~ * ? p - (D^t^mm^r ZU&vtb o 
r, com*, 

fuf B A;ft f*- £ ^ p - <o£gg£ f >^r^txy 
* y *©SBtt««cc» o^r. 
wisa*^- * ^ a -<D&m<Dm *y ^xicmmvimtxm 
IB-7 > # a r * -fe x ^ y ot^^r^^ii^fl 

mflBA^-r- £ ? a -cd— gp$c|g l * J£HHMi£ 

reis o x hJ iBEEffl u^i/#f?f f b u # c ><B£® A re > 6 
r t > i >is-&ic itsw zmm^m^m c > , ura bcd o 

- £ 7 n -SB<Z>BBHi U^MfE U # I m&M £ & C t 
fcaJflBJCf *JM©ffiffl*IB**JI It gtjiB^- * 7 d - 

[000 1 ] 

[0002] 

3?±r^tf^ti€> (AfiQ^x*ft^~*#yy 
[0003] w«*-^^-7>*"i!»±-rs/c«)K:«^a 

±&<D±X<D7XZt:y F7y ^IBlS3tiSo 300K 

frfeiM^w h©7X^^^»j«fr*-5 0 6oo 




(2) ^¥6-2 33 1 4 1 

2 

©Sttiiffi-rttf^S ztc&ic tt»ij(D ^ x £ ^ y ^ 

[0 00 4] S*Vm%DfflR<D lr>£LX s <^-^fB 
a*<DflB8#*S. -^-^IB^«2^0^x^^r«^3 

BIB'JT ^ # ^ * iBaiT ^f^> Ki D? ^ti ^ IB*Sc 

[000 5 ] ^s^^^eys^rHiJ^TS/c^cc, c©i 
20 K yx hCc<fcS*Jlgtt, SS^37> K**<o 

^rflfiCintGrmediate)] i Wi*iS-fe^^ h >CC»»|3 

>i>>fam&Mt>tiz> 0 &2>^<-vx v y -ftpowik 

n ^ > F tfd^ttKtt'C? ^ ^ { bT 5 - ^ s ns 
^TJO^-^X h y ^^<DIBH^Cfflt^6tl/c|oID^ 

n«) -ecD-^-^*oDT^©m^-^^ h y y ^cc*f 
30 it^fflt-s c <b^r-# ^> 0 

[0006] *HlKA*WJiT Z> l>-*r- 7 y > ^ Las 
er Jet III i^7>Fyx hT^nyXA* 

temzti* »2 ^ y 7 r ii»5 x h y 7 ^oc^sft 
zcDm-s, ^hy-^i cd^t £ epm««#* h y ^ y 
xhy y y*fl«Bii^cc«tt&s<i«c(r»i. repj@rj^- 

[000 7] ^UUI^ACCJ:^ r Method and Apparatus F 
or Preventing Print Ch/errunsJ £HT67KH!tf ftttifS 
S07/701 f 235^--C(*, ^-^^y h y 7*p 

terns. WMfflfc^<D*,x<D'?- &&Micm-?zs$fs&m 
±iB5 re* ^> o r±i2^»aiiiB«c«s*ii!©ra^rtS* 
so r^o 



3 

[0 00 8] 600 K ? h/<tl'*<Dm»&<D 

f-*x h/cwr^c< ^>r>r- h^&mcDm&bt&^b 
ot*5 0 a>a> ^7'v>^ cc^f £ ^ ^ y fi**/NKK: 

tf. :/y ^^o^-^iMLSK:, ^F^p^^ 
tC<tO^>U>yX(run length)-?- 9EEMHfim^tl 

L#»U ■»'5 s -*«:ffll>*Ji-&K:tt, 

[0009] * 2>m<DMm* tmiftt Cordered)^ * 
tr*j Xte rgi^£ffc(error chffused)J <E>l>rftrtHC# 

U l^ffiffc ( r^fft (disperse) J "<hfeHf -is) fflifctt-r 

5o ^-5/^y>drK: l rxDEMmctt&m 

* y ***B# b^oitf- £ 5 £ <b # & < 

^C«ffi(DT r -^EESSafe^??SE'r4o WJL«, Welc 
W)*H«pM i »4 l 558 I 3a2^CC«. H*0©Lempel/Ziv/Wel 
ch(L2W) ^-^EEtBajB^KIBStirCiS, Z<D-fT& 

•e» % A^^-^xhy-Atprisa-rs^x hy> 
mhv>yt- ^uciettTsc<h&cj:o. a^ 
-*^hy-AtffiM-rs. rBEnaj A*^hy 

©*>©*#ew*. s«s«. ^<oxh y>ytcaa 

titer- v y>y«c— sti-sfcewc:*- k#sm 
sccjMUi^n^o ^ogmsccw:. -e<Dinm<D^=i- f 

[0 0 1 1 ] ^y >£(D^X£^2j^ico(,>TG!)^>U 
>yx-r-^EEffi^, SpiveyK<fc£ TData Compression 

Technique for APA Printer (Change Block Skippin 
g) J r Hybrid Data Compression Technique for C 

hange Block Skipping in anAPA Printer] (IBM Techn 
ical Disclosure Bulletin, vol.23, No. 12, May 1981, 
5464-5470H) «CBMBSftTlr>4. Spivey<D^ffir«, 

iveyte$fc. M > l/>^i>3- K<tJffl 




(3) »6-2 33 1 4 1 

4 

[0012] 

&c is i; r iS tS nj tfe ^ - *? ? y > * % ffi & -r S c t r * 

[0013] *&W<DWl(DmmZ. K6tl/cS(Dt>^ 

- K^*y*S»*KjCcfl|ii4c i^DiftBfrcrSJr^CC^ 

- * EEtt8Jfi**DtfjK: Ci ntel 1 i qentl y)il^T 5 

[0014] *»9i©a«tt % ^-*EE*8**fTto 

* y *j*j3Wi/dBccflijR«j«:iwaj s n 4 7 s - * e 

[00 15] ECC. *«W©«©BWtt. ^-i^y> 
[00 16] 

5 X £ 7 s - £ Of BtSCC ttlf >T XtfjCC^F^T & 4 5 > ^ 
at ^t^y * ysisfts i<or*5. ccdss^ 

SMWffl-rf*y£**ru *0*#IHtt««c*ttt6«Ftt 

30 ^AT^-feXy^:y(DSCD^?r#lJSb. At>T-*7 
^ /c, *gf*to(i nteqral)Rc>'l4^<Dili^lB^^^ffll ^ /c 

40 A*^-^^a-*IS53feft©»msn3rcEE«*ffiR^ 
[00 17] 

[0018] 7"'J>^y^fA 

si^t, :/y>*iott, ^p-feytM2, epctx> 

^>i4RCXAffl* (I/O ) Fi6ft**. Ch^^ 

50 r/ui8-csi$nti^ 0 eniwx>^>i4tt, — 




(4) 

5 

K^ttft;**u-iF:/y>**WU c<Du—tf7'«;> 
% tc a* cDB&fp {co i > r c > a iifirc ? =T ^ x £ 

x^^'j (ram) 2o&o f y- K*>y-y*y (rom) 22 

#'^18CC®&3ftTte*K -C-ne>«, fiJffloJIi&frRAM 

[0019] co^ifeW-cra* :/y>£io&*> ^-%?zt 10 

y>^-C^>0, I/O ^^~JUl6£r;f>LT*X h :/p*r 

gBttccjijfflpiigJtcRAM 2(x7>SEtesatt, 1 ^-^iro 

fr&D>t>£l>fc<D^&3o RAM 20CD1f ^xn, y°v>& 
[0 0 2 0 ] *X h^P^lfjfrfcOffiH*?*-*^ 1/ 

0 ^^^-;n6^Lr^fi$n, ram 2oecR*ii*n 

^©itf-^ii, BMfe££&* c<d»£\ ess 
^skbmr tmmLxi >x&mm& tMct&mzn 

i»(DH(iB«f f -^K:y>^3tiriiS) . ^2®!K«r 

bibhs^- ^ fearer #?&>o*us<z>— gstc-r*. 30 
[0021] **K(Dc^-rti©.e«ic*jt»T ?y > 

v> pa^-^^astir. ram 2otcis^^n-s^ 

#«c. ^ x # mwi'r- # ^ - x i^t Ett 2 n /c^jimj 
m&tpfin^-isgm < r^-^cfjpjftj > ccy^^sn 
£ o ^s/ifimitt, «/ME<o^*y o^?B»ii-rcc 1 

m*S*WK:tt 1 -"t-Ss&ttfto* h y > y'lcftmL. ao 
-eo&x h y » 7&m%$k<D r * h j £^to„ 
sxh'j^u iK£ <wa.Ki28F?h) *j«oat 

h(D1^^X«256^V F) S- Ot^r* Fj 

&*x h y ^^c^Lr^x^e^^^ct^tc^s^- 
^f^at^^^g^ 2 ofcLtco;* f y * yifC 

&tct>*Z&m& (RVf&<Dtpmfc*'7isx? F) ^E- 
ft#??£ET&#X h y >^»c 1 0©^4WT| >0 
[0 02 2] ^X^Sff^-^O^-^+P^^cD^ 

tc4di^r«. x f y * :*DWgw-e<Dx f y v7<o\zt 50 



«fH¥6 - 2 3 3 1 4 1 
6 

* 7 r (DV J Xltcm-? < L £ I >ffi£jBx. ^ c <b i*m 

e>*Hctt4»^*s. s/c a^©x f y -^^cd^ 

IB<Dl^*l<D*§^K:£> % C(D^XT*A«-e(Dy^y<D$IJ 

[002 3] «TCC 3 O0f- *'EWi**Bi?l!"r 6. ft 

ii©ffiffi**T ^e- Fra<bl»tfh4#JIH (rati 
^Xtx^M (mul ti-dimensionchanqG)4Stt"r ) *S % 

^x^s?focfln^.6n^^>u>^x<b, tf^etT^ 
^{bi^s^^r^x^iii^^^yp ? tZEM-? 

[0 0 2 4] KmJ;»3{5Sr*S^ ab^S 

IfiSJff* 5 , ScM^OLempeVZivyWelch (LZW) ^HHr^> 
6 0 ff!3 CD r^a^J E«^«**fi5fllSti, Ctitt— M 

[0025] cc-emitcmz* co^-^^ro'oe 
m^micmi>t>riz>it ^ji/-^>«ram 2oro'rom 220c 
yxhstirns. ram 2o(i, ^-ifccS(i^^r6n/-c 

«26i. EE»sn/cia«{cwoar6nfc««28<!:. ^ 

[0 02 6] ROM 22«, LaeaS(34)<b, ^-Fm(£M(3 

to. M&CR0M 22«. rx h y ^ ^e^^SJ^j (svp 
W»CC»H L^^> <fc 0 tcT ^WJfl^ -/ If ^-^;U*IB 

ttT5««44± . ?1^34,36,38t?^M3tl/c 1 ^«±<D 




t*. &&<D* 50,52 t 54*m^X!&Z>EEffit>V>b 

[0 028] IRK^n-?-*-- h 

tc^ y > * io^»f-r *«ff*^««f7 p - * * - h 
^^-^raftx h y y^Msns (xf -^v 

2) o ±&©J:5K:, c<D#J(|«, H^KIBi®©^-^ 
x h » ^(d»io ^T&ti^ &x h y 9 ya:^;t 

ivkmrnm^^x-rz. stot, ^y>^io«i^-i/ 

SrlOfcLhOX h y 9 ^{CftfflticiWr* ram 
20te^~^4MW<D3o<DX h y y^3&>6tt*Wfcf#6) 

[0029] #^-^*PiB<*x h y ^^jR-rSi, 
:/y>#io«: % h y ^ ^ipo^47X^tr^tr 

tc^vv r%%m^m^x^-ty^pfi\^<Dx y y ? 

[0030] ^-^*IB(*6!>»JSSag«:*JC^, 1 0<D 

x h y ? 7tettLx&Q&#&T&&m&ifit>z> («s 

(Xr-^7*76) 0 C(D^Jf@(Z)i¥*ffl^:oC^r«0 3 4:#M 

[0031] ^-^*ia#0»j«iti(ctt. fMftttto* 
h y v^^x^^^7T^26C7)g^iiSf$n^o 810 

* EE«8 o r ^ y ^ci^r^^ 
n^ta^fefflHfSrWfl/ (Xr**:/82) , cnccJ:^^^: 




C5) »6 -2 33 1 4 1 

8 

y^nx^^^y^jst^^rg$nfc«^ % c<d#«s 
itc<Dmm*mx^-is^m»<DBf£*mi : r-rz <x^ 
^^•72) . — ascc. s^vtynxtes^v^&tKmtm 
ttr*a^cctt % Ma^LzwEEffi#Ji^ffii>6nr (x 

^HB (X^ ^^86) ^^ff^tl, SO*^CDJSm^^S5 
tit, A * y WtiXB^JSttaRj&sjWH 3 nfcft>54>ASf| 

^$n^ 0 ^*ywnxw^jEWB^«ttT*»6, * 

nscox, ^*ywnx«^j£«M»Jji»Hstis. 
[0032] ^-^ia*x h y ? ^ftHi^rrs <l 

fifESEffi^-^s (acpp) as^issnr r-K-^^ 

20 2) 0 ^S^frTT, ffiU^JbCD^Itt^W^^^'- 

6o ^(D^x^-r-^x h y ^ccffiffiBSB* 

WJfflBj^^RANrxoK^x h y ^oa^t*K* 
[o o 3 3 ] §x h y ^M^snr (pj^r^bn 

30 EPMx>^>i4^gsn**ACDlfi^ttJ:0®^«:<£ 

[0034] x h y ^ ^tr^^^mrs^ 

CCr@3^#i0t (0 2 (DXf7 ^74,76^0^) 

o) « cou^i^fiiB, h^iir^^n, i^^ 

x$>z>tfattrz> 0 &j*trv b\t % i^sr*titf. xh 
y y tt^-wwmr- *©E«©fc«>«: y >^$n 
^ 0 /tir^ hc^o^c^fli«. Mfflpitfia^y^^o^* 

yfi*. l-<-^±<DX h y v^J»i 1^4r^ bmcK) 

<b>*4 b^tcornxmnnctick^wm^tiho m 
ffl^tB«c^*y*tt8oo t oo<v<-r hiffis-rsi, frte 

0*t»ffl«jKJ125/^7 htCR3ESti % gxhy-^o 

[0035] ^tc, ^-^*H*«H*HB»&Stir (X 
50 <r*^72K ^-^W^<*-r-^«ig^«c3n^ 0 ^ 




(6) 

9 

C^r , 1 OCDX h »J y 7*KlO<,>T<D£M^>r y V&L 

-eox h y *7*£oa^&t^x*(c^GffiKSLT7* 

Stot, L^C^fii^e^/c^iC{i^XT- ^ 7'l02&C 

9 y'fflOM 0 cdram# 2 ocdx h y y ?'<Dtc#) 

<dx^<-xj:k)'I^i<> fr&fr&mm a n <*> ( «s x ^ y 

h y ^^^^■r^w:«RAN^s^^'c^>^>) 
^(DL%i,m*MZ.z>x h y -eo^-^ 

(x-r ^ 7*106) o 

[0036] i^X * 7 lCMK^r^frK: £ 0 . ^ 

fttzs^v&Uttr&mcx h y ^^^x^tr^x 
r\ e^ff&s^ib^c^-^t ^o-^- 20 

^±©2, 3©X h V ^y^m^lC^^ (ffctf/J^ 

i>) <ti^/cttri$raift^^ 

Ur-; 7108) <, ^r- KmEMtt^CDM^i btx h "J 

9 7110) , ^<DS*EEfifx h y 9 (x-r 
^7112) o x h y y Affile snrt*«c^»^ 30 

[0 03 8] ;xtc, x h y y ^X^t^r^CDX^- 
XCDIUM 20CC*5W*«OST^KffStlS (Xf 

e) „ afcfeo/c^^y x-^-x^jfflpjtfer*>^»^ 

ORIS* -7- y 7*118) , XF'J^tt^^ijX^ 40 

^L/cX-;-x^^e>-r, 3t#&7^y>h (Sff 
7119) &c«. x F y ^^ram 20*0 y >^2*ifc:^ 

*y7^^>hCCfSts2n£ (X5^^^122) . H 

tc % ^ofcXMKJtw&>*y x^-x^^5>ccu 

JSTttffStl* (X^ y 7^121) . 

[0039] xhy ^^y^ycciB^^n^<b, so 
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y h L&l>m-t)mM£tl2> (X7^7124) o CCDU^ 
8SS*ifc«*^OX F y 9^tH*Lft:/^9 hK*«5l 

^K^tr-r^x^x h y *7*6Dif^X£$c^U 

bl>L£l>ffi^i&^2*a<S<'; (Xr^ 7*124) . 
*ffl»(D^^tfSn^ (X-r ^7*72) o 

[0 04 0 ] 03cc^*r^Ji«, ^^ytwtixtt^^ey 
IB#^- ^cd18*S*x h y 9 7 # cr>#a^i^<*: irM 

U ^-^cfiraH^CDM^cfiCC, ^ox h y v "/fe 1 00 

^-c«x h y 9 *f ^^^ij^jiJEott^ffl^fijLttc^ 
mwtwmmux h y y^M^y^jtix^^y 

<t 5 urn^*. c ommter? y > ^ iot?^ pj«B«cEE»ffi 

[0 0 4 1 ] ffjB^HHoatR^pJUBfcTSWje^JIH^K 

W-T^HUtC, ROM 22«CS*tl^SfflH3*II|BCCOlir^ 

[0 04 2] *-FmEffi 
ft<DV A Xicw L < x i>*f h < ft < r fe cfc 

[0 0 4 3 ] Km^JBtt, 0 1 CCtkT j 
>^50, r^gj #^>£52, RCJf ^?7>^54 

F*aRfltS-e4Ci«rPltB«:-r*. COX? 

^>f^ rr^i— j ^^>^5otcA*^n^o cntc^f 

^7-F^S?CDtfCDSiE^tcM^c7- F£S&£» 
CCg®^7^>^523&W>^ y^> h^n^o ^3<D>57^ 

[0 04 4] ccr^4tcR^ 0 »ma^« r|5J-j {c 




n 

T-emmsrz) m-/mm^>b*P<D rg«j 17- f 

CC (X7^7*154tC^-r<J: ^CC) , mi<D7Uv?fttp 

•;^>F<*ft6 (x^** 7*156) o 

[0 04 5]^^, CQ^JKtt rg«j KtcSJO 20 
CD rga*? 7 > h J £r-Y>#';y>F T£ 0 f&BOtfEH 

r -7>j ^^>hLfti^o) ct rsssssjis j 0 m 

[0 04 6] ^-FtOBt^WOfttoSfcOfCc, Tf^-j 

#^>K r^«j ^r^>h, rig— j 7-kcc«* 30 
< rgsj 7- K&S&RI— Ftflfctf&ft 

*7&J(C^/c7- K£|SIO V- K3WH*d*i-5*\ (2)2 

*s«T-r**r, tBtft-rs (x^* 7*153) . ccD^m 
Win rsa^r-Kj ecAscitcas-rii, 
±offil^i;9-K*sJHfctifciscc, rig— j ^<cgfef=f= 
#39 JftAtffTfcft, ±j$<E><*; -5 Cc|5I— /K«:3 v> F# 

-Kt««Cffl^Sn5 Uf? 7*160) o CQii*^ 

[0047] C4>l$j£rc. -toff *«»7U*:*5*^*!| 
(^f * 7*162) , ^TLTCifttfnt*. ^ 
<^<DW9fft*;WT*>*i (Xir* 7'164) % ^JlBte04 
<9Xt-?7i56K:R& 0 ch(c*tu tr*M*TUrc»* 

tmrnStli (X?-> 7*166) o HCT**lK. ^CD?T 50 
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J5^:3v>FJ:Dtt£;0Ht|ffl^& r?T^«3JILj n-v> 
FCC&£&;i£>ft& (Xr-^7'168) . L*»U 

F^0(DiS^€:^L//c^5^^^n€> (♦'JS 
Xt-^ 7*170) . *<D*ISl|**)&*YESt?*tltf, 

F# r^Y>**7j KCta£»*£tt, ffi 

te*> (xt- 77*172) 0 c oarer, MBMR^p?»3»s 

[0 04 8] *-Kmf-*EE»*JB. BB^^*«1 
SfeTieiSrftO, U-1f7*t;>^CCct *3^>tf7 

1.125^U: < ft«*B^*ffier S C <b ccj: o« 
[0049] * Zit/ftmt<Dmj£ 

Hiflstt, ^oiB»cD2jifii^ («rec^) rmscnei 

-r&m&<D&'*<t bmicm r+u ^Mo^r^ti^. 
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bit tmn ft roj *««D^r6tiS. 

[0050] mtt$ -f ^JI/ 







a 


00001110 




i 


00011100 




i 


00011110 




i 


00100100 




i 


00110011 




i 


00111000 




i 


00111100 




i 


00111110 




i 


01001001 




i 


01100110 




i 


01110000 




i 


01111000 




i 


01111100 




i 


01111110 




i 


10010010 




i 


11001100 




i 


00010100 




-i 


00100110 




- 1 


00101000 




- 1 


00110110 




-i 


01010101 


4MBWK 


-i 


01011010 


*MtMb 


-i 


01011101 


&mt 


- 1 


01100100 




-i 


01101100 


*MMfc 


-i 


10010101 


#mt 


- 1 


10011010 


#*Mfe 


- 1 


10100101 




- 1 


10101001 




- 1 


10111010 


mat 


- 1 
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est**!**. dOiS««^7X^{b^ti"CC^4><D<b^ 

10 [0 05 2] CtUtttU *-Fnt£ffiQ>i&m£lsXl£ 
*B^i.i25:i*t»)/h3< feofcJg^ccti, -eoffii^ 
8§iJH«^jMli;sti <*^* 7*206) . ±JE.4Bia©JB 

irRgf- ^^rfflc^-eoujiii^^ ? * *{t£ ft 
ti^>4 (*J^ t-^^208) % *«»*©Msm»«:*fL 

20 rL2W^ggj 7*210 ) „ 

[0053] C <DV$&X\ *<Dffi»cp<D&X<?>BmSi1fi 

^tT^n-So g/c ±x(Dwmmm^ztix\,>ztm 
^titcm^cict, ±x<Dm&L&&T Lx^zfrSfrtf 

202^cKor^tf$n^ (W^*^* 7*214) 0 £tc. -e 

Ojg^SrSJ^T (fl^T-.^ 7*216) -tOfg^&sK^S 

^^ri($o«ii«tf$n^ ^/c, -tows 

[0054] -fflH^EEMf 

it. z<Dmffi*mm*mrj:?~2m&*W5frf>x& 
s. WA&fmtmm. ^tbxmm&stffizm^xK 

[ 0 0 5 5 ] m 7 CC^T J: 0 fc, liM^^&aSl*, $ 

hte&Z (xx^7 , 22o) o *fcEE«ffi©SC> 
EHR*W*tBCcH^e>n (*^* 7*222) , *(DH«3WW 

^ ^itin+^^ns (x^^7 r 224) o — « 

50 fBffi^tcJ:or4:iCDIE^^^n^ t , L^L. ^ 
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mc mmtk im&mc ~> r 4 : i <t *) * # c > eess^* 
se8I^jis«. n«x«aiB«©*EEiiittffl©fecE)ecja 

[0 05 6] C<DKP§T\ Hii«^BI^6*ir, 
%:Xxi$9 ~r 7s & it£ tltc<b(D~C $> hfrftffititS tltci><D 

6) % ^©i^n^iS^Ccfe^JMffeBEjffi^tfton* io 

7^7*228) . -€-©*ytt. f^BJ^^tCfe^cfc^CC, 

* 7*228) Q ^*yWhXtt^*y*s©f§s* 
2) . *oWffiis*^NCjr*or±T<DBi«*^Ti/r 

l^Jhtt («l3EX^5r^240) , ^y^ft<Dl£1g<D££ 

OB^r^^XStl 7^7*241) v ^fliC^UT 20 

(flS*^? 7*232) , ^JOtt'*-^ 

[0 05 7] CC-CH8ft^lHl 0£#MT5 o KB 
JcfalrVC, 137 (DXr* * ^228, 230CC7n^#!IB(Ds¥iffflCc 

mtmstztxz (xf*^ 7*242) . fvzzitmmtc— 

roj ^mo^r^n^ (XT? -7244) . -ecDWQ^ 
r6ftfcffi«;x^r^it3*rc (x^* 7*246) -eon 

£OTsBtt$ti&. ccOcfc^tcL/r, 4X4tr ? b^jv<o 
BJHft©**i-en*s. 4fc**hffi<h, -ecDSfJil]^^^ 40 

[0058] CCDW»^feBEJBI3n/cilj^4X40[)7'U 9 

Of ^04 fcT* hffltC^CTia9CD4X4C7)-7 h y ^Xfl* 50 
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i§JR3*i* Q #9*1*. ^<£4 tr* hffi#ii{@<D r*>j 

Tvh^xoHvh y **252#iIlR3ft£ 0 Ctl 

ft* 4tf? HiS*^«0iiCc^S"iytii8^c« v (31 0© 
r*>j K .7 h<Dv h y £J*254#*jgtR3ft5 e S£o 

4fc^ HBCCJ:?). vF y **^-7*<7)^©<h'©v 
V y * * fciMJRT s n S. ■ H 9 SC^H 1 0 © 

[0059] y * y wnx«y ^ y ^s*ia 

^/c^, ^-^*ra(*<DAas*^>^ywtix«^^y 

^t^. si imhi 2cc^-r<fc5cc, ^^ty^nx 

7*302) c -eOWSBa^YEaDW^. C£>#J®f* (0 7 

*fiISIS**«YEsr*ti«. ^-KfflWftWffitT^fflfttt 

rc»ttWti«. KirtWKtf 3*14 (^f-^7-306) . 
[0060] C<DB$&X, ^<Omt^(D 1 OCDBJili^l^ 

^n^o ccD<H«, *©Hi«©**sacrticc-«^*itt» 

Mm-?2>t£&VZ2> {XT v7 308) 0 -ecDft^tffl^ 
^OrWtB^JEffi^tCffil^n (07CO^X^7*224# 

0 ftJffttfflW U^b^iftai S tifca&>5^2HS3 ti4 0 
[006 1 ] ^tC, COfll«, KmBEtBCCtoT 

i » i j; ^>^t ttBJiii«EEffl*nf ton^s^-ne-r 

4 in&XTv 7*310) o *<Z>*Offitt**iYESr*n«, 

IEffi3n/c§fJiii^J«^3n <x 7^7-312) . not^ 
r^n^(DgrJiH^^®f# ( X^r 7*318) 
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rci*^5**fljeu (tee*?- 9:7320) , -e<D«e 

[0062] H«cffi«[-r^*BB«3»««ori»*i«3ES 

<«€^f* 5^^320) > ftiA>BHfc**r?-fe>* io 

[OO6 3]£(±0tti!J!*»6> #$BW*5Hfcbfc:/y > 

£«, -^-^twattx h y 9 zf<Djem*P* SifM^ietts 
rtMHttfflu aw^flEsn*. 30 

[0065] ^-$>©aB*fttt. ^r^BMtOfcTf 5 * 

^ x * ^(Dm&icm? zmmo&m & o /t t ©r *> a . 

<£) h U ^ ^CD-s-^ipfflft^^^x ^ b£ 

^WU, 7 X £ £ T*^<D^fem%V&* 9 b 

ma*>e>n^ a c<7)jifs*>ott:> m&*?>>*t> 40 

[0 06 6] ^-^fflftttWffll (HPfeXM/ ^^O^X 
I^IEHJ; 9^{£ l x>^?>x h y ? :/B$R8/ctt;rt:* < 
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[0067 ] X h y * ^ffiasti/ 

x 7=* A £ v r #JB?T 6 C <t (c J: o r Slifc WCCjHje*- & 

<s*s-t**c imsn/c* f y vyomm 

ff£ft£ 0 ^FBt^ft^ h y y y^mmmmzm^tj:^ 

[0 06 8]S13m^r, ^n^^72,90t^2i 

-v>X h y ^©»l«f4CD«^ffi*i|tracr>J: 5 KiH-gt^ 
n^> (^^^^350) . *CD««tttffl3W, ^-yxhy 

1 cdx h y ^^r^-fe^sti (xr-^^354) , ^x 
str-r^c^&sns (^x^^3S6) . 

[006 9 ] X h y vZfi£^7,$\ZT*fc^8kZXx*> 

y ^^oc»urLaeif3WKffSti* (x^^^362) . 
64) . ^i^-c, h y ^^i»-rh*><z>ffiffirtw*ec 
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366) % *r<Dmj£t&Mk&HO>e$>ZW<&^ (%Z.t>ti2>Bt 

ffiggx h y v y*<D®im*tt±?z>tcibi<c) *ee»x y y 

v^ffll^tii ( X x * 7*368) „ 

[0 07 0];xc^r, ^-cdx h y vyw^^^^ 

©WOST^SIfSnS (Xf- * 7^369) o 01 

j^tt/ciS^ (¥*fi£X^ * 7*370) , -£(DX h U *7*te 
^CD&JI3ftfcX^~XKfetg£ft& (XT v 737 

2) o s/c a^u/c^^-x^M^n^i^^cc 
& -eox h »; y^y^^snfcyty yy>?*> t io 
t u r isis*r £ * y sm a #« & ^s^^wje £ n & 
mm*?** 7*374) 0 *©#ijsiss^YES"c*n«, -e 
<dx mj ^7*«»;>^^ta/c7^y^>hiLri21S3 

x h y * (x-r 9 7'378) % mtt&m-? 

7*380) o X b U ^^^ntLb#aEL/^CCiti^(C«. 
EPJWWMteStl*. $/c. fgfcixhy ?7W;fiE?-6i# 

^ccb % ;&<dx h y ^ i?*pm#fr 67^^t'f 
t(c^ft$ht (Xr-^^356) , W^Rjn-S 0 20 
[007 1 ] ^JSx-r v 7'374(zm*) k X F 'J 7 

7*£y>£3*ifc7^^> h <L LTIBtrr^-ty^ 

ra#&<. c<dx h y ty^cc*tor*fflffl<D7 5y*i-fe 
y y^«c»Lr*ffin©^"*7y3&s-b» Fsnrt^^ji 

<D*5t*%6r**3tPCC|£t;T (llJSXf^ 7*384. 386) 

S*irc>*»*(cEPJW3WBWS<i&. 30 
[ o o 7 2 ] o . ^~s*£Rgffc<Dx h'J-^ (X« 
am** h y v *7<DmiR2titc8[&m^) &^-z;<dt 

#r*tti>;fr6"c*s. 40 

[0073] flElffifc. -^CD^X £X h U * V'Otc&KDiZ 

urates ti*. rx h y ^^©^gtscDj roitsft/t:* 
7V** h ©isiittttEiMW j. > v> ><ovm b iwzmxm 

[0074] «±©iaip!-ctt. ii^ccfatg^n/ciB^ so 
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trr-sc^r**. eaHw*titz. *^or>2ooD 

4i, sHftsasd^ imzimim^) % sex r^^xj © 
3iia<Dffi«*$tf. Etc* suftiajffi^-tt. ^yefuDfis 
©»»fw:*-5Riarsiffl«try hv^'^y ku^^ 

[0075] Bflttaa^*© *S8Btt t T- z 

To ^@ T3j tt, ia^^-Km^-^EjffiS 

tirc»aci*5^. Etc, ^@ T8j x» r9 j «^ 

[007 6] ^>7*y>^$ti/caiiii»iiai 

io^^y^atm^h y^snfcBsccBBj&sn*. c 
<D^jic«. n«*<DBJH«©"*f>^ , y>^i. -ecD-y- 
>^u>^*3n^HMiB^&W6n«nflP3ti«& 

*y^-^*n«ua^a^«c, 

[0 07 7]Hl7(c*StJ;5K:, c ©^/HBtt r«jRS 

ftfc£rec[)®H&£Hffij iastir^s. ^t. 
Wfc*©*r(DBiiB«3&J, «^ccjCDr*BEttyxhx 

cco^iiRcQ^tc^, *r©a(BiflfcW*BEffl y x h ccyu 

e>rfe^» 0 c(dms«. *0Bffiyxh(D^:oD«fflSJiii«{<: 

T^-feXT^C<b(cJ:*3^S&Sn^ (Xt-^7*442) . 

^jesti (fl^fy 7*444) , *©wjee**SYEsr 
*>n^ ^JBttu^T-r* Uf^ 7*445) . £/c, mfia 
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3*vc, *<DmmmifiMir&miktfi r^anxj ctm in 

6) o *©B«3W7f^Xrttt>i*BEStifc«^, BJB 
[0 07 8] *fc % r^jjpxj -e&£<bffi£ 

BH»**ffi i > *i s 0 ^ n 9 * tt»©«ia«*«ffaE , r 

J:9&0T/h3<tttt6ftC». 9B&*>CC. ±Kca»SV 

©fBtt»^ftWBfc*6i;TSaBL»*tor**ci 20 
^**«CttfflS3ftJ:5. 

[ o o 7 9 ] :xtve, stR3n/cSJia«cD^n-en^ 

h5t, ¥^EEW*#St*3*iT BB£ 

CCJBIRStii. 2f&#j»R3*i£<b. -efttfBfeOgl! 
BHfeCCtf93T6ti , 7<D 

[0080] i, *c>« *fflf<om<ommikE. 

«MDC^-rtl*<bbr#!lS3*l4 (Xt* !v 17*470) . CO 40 
Xhtl. ^Jlfi«^Xx^^448tC^fT€>o 

[0 08 1 I'^R^M^CC. SIH«C[>jS!«3nfc1f>^ 

W£ ) . H«R^9Jiii«(D^|fg<D£Effl 

[0082] **^-^±<7?Bf«MDBEta*CC», &il<£> 
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2titc&mmm<DEEffi] xm&m^ztix^zxmt- 

T6^s^^J>exT'^y448r^x ^ ^jn^o 
«5ete*^No©»^, ? ^442-c*ffi*g y x h 

-r^^*454) % mmrwowm&^TZtextcmtt 

[008 3] y*>bEEM 

<D*^vftx&mox\<>%ctZi&m£?z> (pjit«pc 

ffiofcig^OC. ?*y >3frtr^»©jSiK^o 9 ^«rWfla 
■TJcOtc) ^-> ; 430_bk:EnM3n/c^:^^>'^> 

[0 08 4] CCrHl 9*#MTS. 7*>bEM^ 

m&s aT^tvu^^xiasif^ (^^-^^43 

[0085] «±<o»^i*»9!CD«^«:-i- r^cc^c <b 
3WS»3tiJ:5. *MH*6&ttr& 

c i a < « ^ ttfwiBa^ttiEJRat wiir * c taww 

[008 6] 
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r a js ojfig^-^ - v> ? y > * * a«r & c ± # njfg t & 
sw s > * ^ a ^tsffl u fc**- it 7'v>* zmm-r & c 

[0 1 J **W««lttCCi8^Sn3WBi^B*7nrW* 
[023 #^BJ3 0*«^**^r«BS Wtt ^ o - * i- - 
[0 3 ] Xh'J? y'V7*omffi£&<D&CD^m>S:m?- 

fflS{*j^^*riS^di^a-^i,^hr'*S (i/2) a 
ffiffiffi*fK?mykmyvi- : ?' + -bv&2> (2/2) o 

[06 ] Lenpel/Ziv/Welchf*- *BE«*Jlfi*^riB*HI 
^n-^- FrtS, 20 
[07] LossvEEJHI^llR^^-rH*^ 

[08] H^^^x^ffc^tiri^^tScuri^^ 

[010] H8(D*l(BOjB*Ccae^rffl^6*i4»IS[ffc 

[0ii] 0io^^T*ACc*5C^ry*y3g|j|<D&c^*3o 
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&Z> (1/2) 0 

[0 i 2 ] 0 1 cDv^^Acc^c^ry^ygificD^i^ 
Tzmcm^ztiz^miTTk-rmTkmy p - * + - f t? 

(2/2) . 

[013] r^~^rpft8f*j «i^7L, ^-S^fc 

i67K*^ci-^^- hr*-s ( i/3> o 
[014] r^-j*£HH*j ttff^TO, -^-^a 

i^toS^a-^*- hr*-5 (2/3) . 

[015] r^-iscpMtti »f&wsrru 

SS*ig:7ci-* + «- ht?£>£ (3/3) o 

[016] *ftw<Dm2commt l ctov2>t:y hv^-gij 

[017] »fflr^arBE»[¥JHt«5eTsyt«>cc*:»i8 
<om 2 <nmmc *sc » rut f s *i & «E£^-r 7P^ t 

[018] ;*t&^> h1MX(D:7*> KDEPWCCJo 
[019] FCCffiB*5«liL6n^*|^*7n-r 

io :/y>£ 

20 7>^A7^-feXy* y 

22 y - f*> 
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